Non-CpG cytosine methylation of p53 exon 5 in non-small cell lung carcinoma.
Non-CpG methylation of cytosine residues, a mechanism associated with regulation of gene expression, has not been investigated in human cancer until now. Analysis of the p53 exon 5 mutation spectrum in mutation databases for lung cancer reveals frequent GC>AT transitions, several of which occur at non-CpG sequences. To investigate the involvement of cytosine methylation in this mutagenesis process, we analyzed the methylation profile of p53 exon 5, in lung carcinoma. In this report, we present evidence that extensive clustered non-CpG methylation is observed in three regions of this exon, namely the sequences spanning codons 156-159, 175-179 and the 3' splice site, as well as in scattered CpA sequences. This methylation pattern was verified using direct methylation sequencing, and a two-stage methylation-specific PCR assay (MSP), designed for the detection of methylation in a GC rich region (oligo C sequence, of codons 175-179) of exon 5. The results from this MSP assay reveal that DNA from cancerous specimens was more heavily methylated in non-CpG cytosines, compared to that from non-cancerous lung tissue of cancer patients (14/19 cancerous and 6/19 non-cancerous, respectively). DNA isolated from human leucocytes and some non-cancerous specimens (2/19) was free of non-CpG methylation. Careful analysis of the mutations reported in p53 mutation databases also provides corroborating evidence that the high incidence of GC>AT mutations in the p53 gene, observed in lung cancer, might also be related to non-CpG methylation, as well as to the overall increase of methylation sites in this locus.